This study investigated attentional biases for pain and social threat versus neutral stimuli in 54 youth with functional abdominal pain (FAP) and 53 healthy control subjects (ages 10 to 16 years). We assessed attentional bias using a visual probe detection task (PDT) that presented pain and social threat words in comparison to neutral words at conscious (1250 ms) and preconscious (20 ms) presentation rates. We administered the PDT before and after random assignment of participants to a laboratory stressor-failure versus success feedback regarding their performance on a challenging computer game. All analyses controlled for trait anxiety. At the conscious rate of stimulus presentation, FAP patients exhibited preferential attention toward pain compared with neutral stimuli and compared with the control group. FAP patients maintained preferential attention toward conscious pain stimuli after performance feedback in both failure and success conditions. At the preconscious rate of stimulus presentation, FAP patients' attention was neutral at baseline but increased significantly toward pain stimuli after performance feedback in both failure and success conditions. FAP patients' somatic symptoms increased in both failure and success conditions; control youth's somatic symptoms only increased after failure. Regarding social threat, neither FAP nor control youth exhibited attentional bias toward social threat compared with neutral stimuli at baseline, but both FAP and control youth in the failure condition significantly increased attention away from social threat after failure feedback. Results suggest that FAP patients preferentially attend to pain stimuli in conscious awareness. Moreover, performance evaluation may activate their preconscious attention to pain stimuli. Ó
a b s t r a c t
This study investigated attentional biases for pain and social threat versus neutral stimuli in 54 youth with functional abdominal pain (FAP) and 53 healthy control subjects (ages 10 to 16 years). We assessed attentional bias using a visual probe detection task (PDT) that presented pain and social threat words in comparison to neutral words at conscious (1250 ms) and preconscious (20 ms) presentation rates. We administered the PDT before and after random assignment of participants to a laboratory stressor-failure versus success feedback regarding their performance on a challenging computer game. All analyses controlled for trait anxiety. At the conscious rate of stimulus presentation, FAP patients exhibited preferential attention toward pain compared with neutral stimuli and compared with the control group. FAP patients maintained preferential attention toward conscious pain stimuli after performance feedback in both failure and success conditions. At the preconscious rate of stimulus presentation, FAP patients' attention was neutral at baseline but increased significantly toward pain stimuli after performance feedback in both failure and success conditions. FAP patients' somatic symptoms increased in both failure and success conditions; control youth's somatic symptoms only increased after failure. Regarding social threat, neither FAP nor control youth exhibited attentional bias toward social threat compared with neutral stimuli at baseline, but both FAP and control youth in the failure condition significantly increased attention away from social threat after failure feedback. Results suggest that FAP patients preferentially attend to pain stimuli in conscious awareness. Moreover, performance evaluation may activate their preconscious attention to pain stimuli.
Ó 2011 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
Introduction
Although attention to acute pain may trigger adaptive behavior that promotes well-being, the constant attentional demands associated with chronic pain may foster excessive fear and avoidance behavior that increases distress and disability [8] . This possibility has been examined in studies investigating selective attention toward pain-related information as a potential mechanism maintaining chronic pain [23, 27] . Results of these studies suggest that selective attention to pain-related stimuli by chronic pain patients varies as a function of individual difference variables such as anxiety sensitivity [1] and stimulus features such as whether the stimulus is available in preconscious or conscious awareness [14] . In the only pediatric study to date, Boyer et al. [3] found that children with recurrent abdominal pain of various etiologies had an attentional bias to pain words in preconscious awareness compared with neutral words. However, given the heterogeneity of the pain sample and the absence of a nonpain control group, it is possible that this finding represents an adaptive response to unconscious pain threat that characterizes all children.
The present study examined attentional bias to pain in pediatric patients with persistent, medically unexplained functional abdominal pain (FAP) compared with children without pain. Our prior work linked school-day stress to increased reports of pain and somatic symptoms by patients with FAP [32] , suggesting that their attention to pain may increase under conditions of acute minor stress typical of the school environment. We evaluated this possibility in the present study by assessing changes in attention to pain-related stimuli after exposure to a laboratory task that simulated a school stressor.
Using the computer-administered dot probe detection task [17, 28] , we assessed attention allocation by means of participants' response latencies to a visual probe that replaced pain- 
